Expression of P-glycoprotein and CYP3A4 along the porcine oral-gastrointestinal tract: implications on oral mucosal drug delivery.
To characterize the expression of Pgp and CYP3A4 along the oral-gastrointestinal (GI) tract for understanding the potential roles of CY3A4 and Pgp in oral mucosal drug delivery. Porcine buccal mucosa, sublingual mucosa, esophagus and jejunum, ileum and colon tissues were used for studying the mRNA and protein expression of CYP3A4 and Pgp. mRNA and protein were determined using real-time quantitative polymerase chain reaction (PCR) and western blot, respectively. The expression levels of CYP3A4 and Pgp in different segments of oral-GI tract were compared. Levels of Pgp mRNA were significantly lower (14-40 times lower) in buccal and sublingual mucosa than that in intestine. In contrast, higher levels of CYP3A4 mRNA were observed in the oral mucosa as compared to that in intestine, but the difference was not statistically different. The levels of Pgp protein along the oral-GI tract followed the order: sublingual ∼buccal ∼esophagus < jejunum ∼ileum ∼ colon while the expression of CYP3A4 protein in the oral mucosa was similar to that in intestine. Expression of Pgp in oral mucosa is lower than that in intestine, while the expression of CYP3A4 in oral mucosa is similar to that in intestine. Because of lower Pgp in oral mucosa, oral mucosal drug delivery can be used as an alternative strategy to avoid the coordination of Pgp and CYP3A4 metabolism in drug absorption. However, CYP3A4-dependent metabolism may play a role in oral mucosal drug delivery as in per oral-GI absorption.